Polymeric Nanomedicine for Combined Gene/Chemotherapy Elicits Enhanced Tumor Suppression.
Combination treatment through simultaneous delivery of DNA and anticancer drugs with nanoparticles has been demonstrated to be an elegant and efficient approach for cancer therapy. Herein, we employed a combination therapy for eliminating both the tumor cells and intratumoral neovascular network based on the nanoplatform we designed. Pigment epithelium-derived factor (PEDF) gene, a powerful antiangiogenic agent, and the clinically widely used chemotherapy agent paclitaxel (PTX) were simultaneously encapsulated in the same nanoparticle by a modified double-emulsion solvent evaporation method. The dual-drug-loaded nanoparticles (D/P-NPs) exhibited a uniform spherical morphology and released PTX and PEDF gene in a sustained manner. D/P-NPs showed an enhanced antitumor effect on C26 and A549 cells and a stronger inhibitory activity on proliferation of HUVECs. Moreover, D/P-NPs could dramatically elevate the PEDF expression levels in both C26 and A549 cells in comparison with PEDF gene loaded nanoparticles and significantly promote the cellular uptake of PTX. Additionally, microtubules were stabilized and G2/M phase arrest along with a higher subG1 cell population was induced by D/P-NPs in contrast to PTX or PTX loaded nanoparticles. Besides, D/P-NPs showed sustained release of PTX and PEDF gene in tumors as well as long-term gene expression. A significantly improved anticancer effect was also demonstrated in a C26 subcutaneous tumor model using this combinational therapy. D/P-NPs could sharply reduce the microvessel density and significantly promoted tumor cell apoptosis in vivo. More importantly, the in vivo distribution, serological and biochemical analysis, and H&E staining revealed that D/P-NPs had no obvious toxicity. Our study suggested that this novel polymeric nanomedicine had great potential for improving the therapeutic efficacy of combined gene/chemotherapy of cancer.